ABSTRACT -(A profile of the impact of Acta Botanica Brasilica: reflections on how to improve visibility and recognition of a scientific journal). We have estimated the ISI-impact factor of Acta Botanica Brasilica for the past six years, calculated the journal's h-index, calculated the journal's self-citation, examined country and institutions of origin of the papers that cite Acta papers, and examined scope and profile of the most-cited papers published by the journal. Results demonstrated a steep rise in impact factor and citation frequency in 2008, which is most encouraging, but also revealed that the journal is below the level of maturity expected of a 20-year old journal. Visibility of the journal is mostly national although, surprisingly, journal's self-citation of 12% is fairly low. We use Acta as an example to discuss possible strategies to enhance the international visibility of botanical journals that are newcomers to ISI.
Introduction
The impact factor of a journal in a given year is calculated as the number of citations it receives in that year to papers it published in the two preceding years divided by the number of citable items published during these two years (Garfield 2007) . The adequacy of this tool to evaluate journal's quality and performance raises passionate controversy (Nature Editors 2005), but remains a key analytical parameter driving authors' choice of where to allocate their outputs as well as driving the choice of sponsors and funding agencies of where to allocate their money. More recently, the h-index proposed by Hirsch (2005) raised immediate excitement (although it is not free from criticism; Grace 2007) as a tool that could better evaluate individual career performance than citation frequency (number of citations) only. It is calculated as the number of papers of a given author that has received each at least the same number of citations. For instance, an author with h = 10 has 10 papers that were at least cited 10 times each. It was soon followed by journal h-indices, often by simply transposing calculations for individual authors to a journal (Braun et al. 2006; Schubert 2007) . Thus, a given journal with h = 10 has 10 papers that were at least cited 10 times each within a given time frame.
Acta Botanica Brasilica (Acta bot. bras.) has recently qualified to receive an impact factor by Thomson-ISI (formerly Institute for Scientific Information) Web of Science (ISI thereof). Therefore, it will soon list in JCR (Journal of Citation Reports). This fact places the journal at the core of the so-called 'impact factor game' (PLoS Medicine Editors 2006), which is a legitimate drive to continually increase impact factor so as to achieve higher visibility and recognition. It has been recently claimed that such an attitude is of great national interest, particularly considering the strategic value of biodiversity for Brazil (Scarano 2008) . The journal's indexation in ISI has the additional benefit of allowing direct access to citation frequencies of papers in ISI database. Thus, in this paper we used this tool to estimate: (1) the impact factor of Acta Botanica Brasilica in years prior to indexation and a projection of its 2008 impact factor, so as to evaluate journal's progress in terms of visibility; (2) the origin of the papers that cite Acta Botanica Brasilica (which journals and which countries) assessing the proportion of self-citation by papers published in Acta itself; and (3) the current h-index of Acta Botanica Brasilica to assess its maturity as a journal. Moreover, (4) the papers that contribute to the journal's h-index where each examined in relation to the papers that cite them. In addition to this profile description, the discussion is directed to provoke a reflection about strategies that emerging botanical journals, such as the case studied here, might use so as to achieve higher visibility.
Materials and methods
Calculation of the impact factor of Acta Botanica Brasilica was made for years 2003, 2004, 2005, 2006, 2007 and 2008, following The survey of the ISI-indexed journals that most cite Acta papers in 2008 and their countries of origin was also made using the Cited Reference Search mode of ISI, as described earlier. The list of cited authors was marked (select all) and the search finalized (finish search). We then used the Analyze Results option, which allowed access to data regarding the journals that most cite Acta and the country of origin of the authors.
The h-index of the journal was calculated as an adaptation of h-index for authors, as the number of papers published in the journal, since its first issue in 1988, which received at least an equal number of citations since then. Although we are aware of the new g-index (Egghe 2006) proposed as an improvement on the h-index, we used the latter since in its conception (Hirsch 2005) it was also proposed that it could be objectively used to assess scientific maturity, which would be achieved when h-index is at least equal to the number of years of the author´s career (for instance, an author with a 20-year career has reached maturity level if his/her h-index is 20). In this paper we assume that the maturity level proposed by Hirsch (2005) for authors is applicable to groups (e.g., research institutions, journals and even nations ; Schubert 2007; Arencibia-Jorge et al. 2008 ) in order to assess Acta´s maturity level. Steps to calculate the journal's h-index followed those described for impact factor, after direct counting of the records on Feb. 20 th , 2009 and correcting the spelling of names of authors and/or dates whenever necessary.
We have also assessed author self-citation of the most cited papers that contribute to the journal's h-index and journal self-citation. The author self-citation of a paper is given by the number of citations made by the author himself or his co-authors on that paper divided by the total number of citations received by the paper . Journal self-citation was calculated as the number of citations to Acta papers made by papers published in Acta divided by the total number of citations to Acta within a given time-frame. Table 1 displays an estimate of the impact factors based on ISI data for Acta Botanica Brasilica. It shows a marked raise in the journal´s impact in 2008, which is probably one of the reasons that gained indexation in ISI. After a drop in 2004, related to an increase in the number of papers published by the journal that was not followed by an increase in the citation of these papers, the impact factor raised steadily in the following years up to the point where it had an almost three-fold increase from 2007 to 2008. However, although this is an encouraging result, a quick comparison with other broadscope botanical journals (Tab. 2) reveals that Acta has plenty of room for improvement.
Results
During the existence of the journal from 1988 to 2008 it received 733 citations, 60% of which were written in English, 36% in Portuguese, 3% in Spanish and less than 1% in German. In 2008 alone, the journal received a total of 236 citations, which adds up to 32% of all its citations in history (the reader must not get confused with the number in Tab The h-index of the journal is 10, which means that at least 10 papers (more precisely 11) published in the journal since its first issue, in 1988, were cited at least 10 times each by ISI-indexed papers. Table 5 shows which papers these are and provide some information about them. The main patterns that emerge from this table are as follows: 1) papers are in average (mean ± stdev) 14.3 ± 6.7 years old (and the deviation is entirely due to three papers with high proportion (> 30%) of self-citation or citation by a single research group; data 
Discussion
Recent indexation in ISI and many of the features revealed by the set of results presented here should be a strong encouragement for authors, readers and editors of Acta Botanica Brasilica. The journal's visibility and recognition is increasing, as shown by its calculated impact factor that nearly tripled from 2007 to 2008, and the high number of citations in 2008 as compared to the past 20 years of existence of the journal. However, the journal's current profile also demands reflection (see, for instance, Albuquerque 2009) and effective action on a number of aspects so as to bring it to a high international standard of visibility. It also serves as an interesting case study for other emerging journals in Brazil and elsewhere which aspire to enhance international visibility.
If we assume that the maturity level proposed by Hirsch (2005) for authors is applicable to journals (Schubert 2007 ), Acta's h-index of 10 is well below not shown), which indicates a low level of short-term impact; (2) authors, topics or biomes where the studies are located are mostly varied (although strictly within Brazilian borders, and with a surprising absence of the Atlantic and Amazon rain forests among the most cited papers) and reflect the broad scope of the journal and its national reach; (3) self-citation is mostly low (<20%) the maturity level expected for a 20-year old journal (which would be h=20). Moreover, Acta's most cited papers are not highly cited by international standards. The direct comparison of impact factors with other international, broad-scoped botanical journals (as in Tab. 2) is also revealing in that sense. Two factors seem to contribute to this pattern: (1) the journal's reach is mostly regional; and (2) papers of the journal do not have short-term impact. Although a nation-oriented bias in citation is to be expected (Pasterkamp et al. 2007) , the c. 83% of citations by Brazilian authors is a very high proportion by any standard. Interestingly, however, the journal's self citation (Acta papers that cite Acta papers) of 12% as verified for year 2008 is at the lower limit expected . Thus, increasing international visibility to promote a higher proportion of foreign citations and increasing visibility of the journal by Acta authors themselves, to increase journal's self-citation within the average range (10 to 30%) should both help increase Acta's impact factor. If we assume that the low journal self-citation found for 2008 in Acta as a consistent pattern, it could perhaps be explained in one or more of three ways: (1) papers published in Acta are unappealing to Acta's authors; (2) Acta's authors do not read Acta; (3) Acta's authors are biased against citing Acta´s papers. Since Acta is a journal run by a scientific society, all three explanations seem unlikely and this pattern, therefore, demands further investigation. Low immediate impact, as seen by the citation pattern of Acta's most cited papers, is the second factor contributing to the low impact factor mentioned above. This is not entirely typical for biodiversity-related fields such as Botany and Ecology, as it is often informally suggested. They are respectively 11 th and 13 th out of 24 disciplines in terms of the ratio long-term to current (two-year based) impact factor (Contreras et al. 2006) . In addition to the need to attract highly original papers, a common strategy to achieve immediate citation is the publication of opinion papers and review papers (Scarano 2008) .
Papers based on international partnerships, with authors of different nationalities, also tend to increase journal´s visibility and impact factor. Therefore, it is not surprising that of the four countries that most cite Acta papers, two are among the countries that most cite Brazil when all fields are examined together (Mexico and Argentina), and the other two are traditional partners in Botany (U.S.A. and Germany) ).
When we focus our analysis on the most cited papers of Acta two other interesting patterns emerge. First, it can be said that Acta does stand out as a typical broad-scope national journal, since among the most cited papers there is a thematic diversity covering various botanical disciplines and, more importantly, there is a very good regional cover. Second, the result that only one among the 11 most cited was written in English can be misleading, since it could either be interpreted that language matters little to impact or that had they been written in English their number of citations would have been higher.
Finally, another interesting datum is the drop in impact that followed the increase in number of papers published annually by the journal in 2004. It reveals that the journal should be cautious in expanding the number of papers per issue or even increasing the number of issues per year. To establish a fixed number of papers to be published per year or an average rejection rate (in both cases, irrespective of number of papers submitted) are common procedures to many journals.
Final remarks
The data shown in this paper reveals that Acta has historically had a national focus and that its recent increase in visibility indicates that there is a growing demand for Brazilian-built knowledge on botanical issues, both nationally and internationally. This follows an overall trend of increase in scientific output and visibility of Brazilian science as a whole, which is strongly backed up by the federal agencies that finance and evaluate scientific production and graduate training (Scarano 2007) , including in their support of national journals. Thus, Acta should aim for an increasing international reach, while focusing on Brazilian scientific issues that are of worldly interest. This calls for a number of initiatives (some of which are already in course), which might include for instance incentive for publications in English, preference for papers with a potentially higher immediate impact (including original, review and opinion papers) and an overall more strict editorial policy.
Although we do agree that it is legitimate to journals within given fields of knowledge to pursue an exclusively national audience (Meneghini et al. 2006) , we clearly think this should not be the case of Acta Botanica Brasilica -the first Brazilian botanical journal to be indexed in ISI. Further, we do not think that Botany should be seen as a domestic field of knowledge, since biodiversity represents a key resource for humanity and Brazil strategically holds within its territory a significant proportion. Thus, the set of recommendations for enhanced visibility displayed in this paper, might serve other botanical journals in Brazil and elsewhere, particularly in biodiversity-rich countries, that are still below maturity level.
